In vitro regulation of growth hormone (GH) release from ovine pituitary cells during fetal and neonatal development: effects of GH-releasing factor, somatostatin, and insulin-like growth factor I.
Using a monolayer approach, we have examined the acute (3 h) effects of GRF, somatostatin (SRIF), and insulin-like growth factor I (IGF-I) on GH release from pituitary cells of male and female 70-, 100-, and 130-day-old fetuses and newborn lambs and of prepubertal male lambs. GRF stimulated basal GH release in a dose-dependent (10(-12)-10(-8) M) manner at each stage in development. There was no linear relationship between maximal response and increasing age of the donor animals. The ED50 values for GRF were similar in all groups, except in the pituitaries from male and female 130-day-old fetuses, where the ED50 values were significantly higher. SRIF elicited a dose-related (10(-10)-10(-6) M) inhibition of basal GH secretion at each stage of fetal life and in the prepubertal period; although the response was lower in the youngest fetal pituitaries, there was no significant change in maximal response during the fetal or prepubertal period. No effect of SRIF on basal GH secretion was observed in newborn lambs. However, SRIF (10(-7) M) was able to block GRF (10(-8) M)-stimulated GH release in 100- and 130-day-old fetal and prepubertal as well as newborn lamb pituitary cells. Plasma IGF-I concentrations increased from 15.0 +/- 0.7 (mean +/- SE) and 13.8 +/- 0.9 ng/ml for male and female animals, respectively, at 70 days gestation to 55.8 +/- 3.2 and 51.8 +/- 11.1 ng/ml at the time of birth. The increase was much more pronounced in prepubertal lambs, especially in male animals, where IGF-I levels reached 300.8 +/- 37.7 ng/ml. IGF-I (100 ng/ml) had no effect on basal GH release in 70- and 100-day-old fetal, newborn, and prepubertal lamb pituitary cultures, but significantly inhibited basal GH secretion from 130-day-old fetal cells. This dose of IGF-I had no effect on GRF (10(-9) M)-stimulated GH release at 70 days gestation. It significantly inhibited this effect at 100 days and in prepubertal lamb cells. In 130-day-old fetal and newborn lamb pituitary cultures, IGF-I completely blocked the GH response to GRF.(ABSTRACT TRUNCATED AT 400 WORDS)